Indonesian government engaged in one of the largest school construction programs on record. Combining differences across regions in the number of schools constructed with differences across cohorts induced by the timing of the program suggests that each primary school constructed per 1,000 children led to an average increase of 0.12 to 0.19 years of education, as well as a 1.5 to 2.7 percent increase in wages. This implies estimates of economic returns to education ranging from 6.8 to 10.6 percent. (JEL I2, J31, O15, O22)
The questions of whether investments in infrastructure can cause an increase in educational attainment, and whether an increase in educational attainment causes an increase in earnings are basic concerns for development economists. A large body of literature investigates the impact of schooling infrastructure on schooling, as well as the returns to education in developing countries [see George Psacharopoulos (1994) and John Strauss and Duncan Thomas (1995) for surveys]. Estimated returns to education are, in general, larger in developing countries than in industrialized countries. However, most of the existing studies are based on simple correlations between years of education and wages. Family and community background are important determinants of both schooling and labor market outcomes in developing countries, and the bias in estimates that treat an individual's education level as exogenous could be important.
This paper exploits a dramatic change in policy to evaluate the effect building schools has on education and earnings in Indonesia, a country where the GDP per capita in 1995 was only $720, 3.5 percent that of the United States. In 1973, the Indonesian government launched a major school construction program, the Sekolah Dasar INPRES program. Between 1973 -1974 and 1978 -1979 , more than 61,000 primary schools were constructed-an average of two schools per 1,000 children aged 5 to 14 in 1971. Enrollment rates among children aged 7 to 12 increased from 69 percent in 1973 to 83 percent by 1978. This was in contrast to the absence of capital expenditure and a decline in enrollment in the early 1970's.
Using a large cross section of men born between 1950 and 1972 from the 1995 intercensal survey of Indonesia (SUPAS), I linked an adult's education and wages with district-level data on the number of new schools built between 1973-1974 and 1978 -1979 in his region of birth. The exposure of an individual to the program was determined both by the number of schools built in his region of birth and by his age when the program was launched. After controlling for region of birth and cohort of birth effects, interactions between dummy variables indicating the age of the individual in 1974 and the intensity of the program in his region of birth are plausibly exogenous variables, and are used as instruments in the wage equation. Similar strategies were used to estimate the effect of school quality on returns to education (David Card and Alan Krueger, 1992) , and the effect of college education on earnings (Card and Thomas Lemieux, 1998) .
The estimates suggest that each new school constructed per 1,000 children was associated with an increase of 0.12 to 0.19 in years of education and 1.5 to 2.7 percent in earnings for the first cohort fully exposed to the program. This implies estimates of economic returns to education ranging from 6.8 to 10.6 percent.
The remainder of this paper is organized as follows. In Section I, I describe the data, the INPRES program, and an overview of the identification strategy. In Section II, I present the estimated impact of the program on education. Section III is devoted to the estimation of the effect of the program on wages, and Section IV to the estimate of economic returns to education. Section V combines the estimates of the program effect on wages with detailed data on the cost of education in Indonesia in a tentative cost-benefit analysis of the program. Section VI concludes.
I. The Program

A. Data
The data used in this paper come from the 1995 intercensal survey of Indonesia (SUPAS). I focus on men born between 1950 and 1972. Summary statistics for this sample are presented in Table 1 , panel A. There are 152,989 individuals in the sample, with an average level of 7.98 years of completed education (6 years of education correspond to graduation from primary school). There are 60,633 individuals who work for a wage (sample selection issues are examined in Section IV).
Using information on the district of birth of each individual, I matched the individual survey data with district-level census data and the number of schools scheduled to be constructed in each district under the INPRES program. 1 (1973-1974 to 1978-1979) 222 INPRES schools constructed per 1000 children (1973-1974 to 1978-1979) District-level descriptive statistics are presented in Table 1 , panel B.
B. The Sekolah Dasar INPRES Program
Starting in 1973, the Indonesian government emphasized the need for "equity" across provinces. Oil revenues were mobilized to finance centrally administered development programs, the "presidential instructions" (INPRES). The Sekolah Dasar INPRES was one of the first INPRES programs and by far the largest at the time it was launched (in 1973-1974) . As a result of the oil boom, real expenditures on regional development more than doubled between 1973 and 1980 , and the Sekolah Dasar INPRES program became extremely important. Between 1973 -1974 and 1978 -1979 new schools were constructed (Table 1, panel B) , at a cost of over 500 million 1990 U.S. dollars (1.5 percent of the Indonesian GDP in 1973). This represented more than one school per 500 children aged 5 to 14 in 1971, which reportedly makes INPRES the fastest primary school construction program ever undertaken in the world (World Bank, 1990) .
Once an INPRES school was established, the government recruited the teachers and paid their salaries (each school was designed for three teachers and 120 pupils). An effort to train more teachers paralleled the INPRES program (World Bank, 1990) , and the proportion of teachers meeting the minimum qualification requirements did not worsen significantly between 1971 and 1978. The stock of schools multiplied by two over the period, and the stock of teachers grew by 43 percent. This contrasted with a freeze of capital expenditure and teacher recruiting prior to 1973 (Daroesman, 1971) .
The program was designed explicitly to target children who had not previously been enrolled in school. The general allocation rule was that the number of schools to be constructed in each district was proportional to the number of children of primary school age not enrolled in school in 1972. The "presidential instructions" also listed the exact number of schools to be constructed in each district. Table 2 presents the results that a regression of the logarithm of the number of INPRES schools planned in each region had on the logarithm of the nonenrollment rate and the logarithm of the number of children. The actual rule implies that both coefficients should be close to 1. Both coefficients have the expected sign, but the coefficient of the nonenrollment rate is smaller than 1. This might be explained by measurement error in the nonenrollment measure as well as by imperfect application of the general rule: The program appears to have been less redistributive than it intended to.
C. Identification Strategy
The date of birth and the region of birth jointly determine an individual's exposure to the program.
Indonesian children normally attend primary school between the ages of 7 and 12. All children born in 1962 or before were 12 or older in 1974, when the first INPRES schools were constructed. Thus, they did not benefit from the program, since they should have left primary school before the first INPRES schools were opened. Grade repetition and delayed school entry could lead a few of these children to benefit from the program during their last year in school. However, according to the 1993 Indonesian Family Life Survey (IFLS) data set (conducted in 1993 by RAND and the Demographic Institute at the University of Indonesia), less than 3 percent of the children born between 1950 and 1962 were still in primary school in 1974. For younger children, the exposure is an increasing function of their date of birth. Hence, the effect of the program should be close to 0 for children 12 or older in 1974 and increasing for younger children.
Because the program intensity was related to 1973 and 1978. b The enrollment rate in primary school is the number of children enrolled in primary school in 1973 (obtained from the Ministry of Education and Culture) divided by the number of children aged 5-14 in the region in 1973. enrollment rates in 1972, which differed widely across regions, region of birth is a second dimension of variation in the intensity of the program. Region of birth is highly correlated with the region of education: 91.5 percent of the children in the IFLS sample were still living in the district where they were born at age 12. However, unlike region of education, it is not endogenous with respect to the program [which would lead to bias in the program effect; see Rosenzweig and Wolpin (1988) ], given that all individuals in the sample were born before the program was started.
The basic idea behind the identification strategy can be illustrated using simple two-by-two tables. Table 3 shows means of education and wages for different cohorts and program levels. Regions are separated in "high program" and "low program" regions. The difference between the number of schools constructed per 1,000 children constructed in high and low program regions is 0.90. 2 In panel A, I compare the educational attainment and the wages of individuals who had little or no exposure to the program (they were 12 to 17 in 1974) to those of individuals who were exposed the entire time they were in primary school (they were 2 to 6 in 1974), in both types of regions. In both cohorts, the average educational attainment and wages in regions that received fewer schools are higher than in regions that received more schools. This reflects the program provision that more schools were to be built in regions where enrollment rates were low. In both types of regions, average educational attainment increased over time. However, it increased more in regions that received more schools. The difference in these differences can be interpreted as the causal effect of the program, under the assumption that in the absence of the program, the increase in educational attainment would not have been systematically different in low and high program regions. An individual young enough, born in a high program region, received on average 0.12 more years of education, and the logarithm of his wage in 1995 was 0.026 higher. These differences in differences are not significantly different from 0. This simple estimator suggests that one school per 1,000 children contributed to an increase in education by 0.13 years (0.12 divided by 0.90) and wages by 0.029 for children aged 2 to 6 when the program was initiated. The Wald estimate of returns to education is the ratio of these two estimates.
The identification assumption should not be taken for granted: The pattern of increase in 2 To make Wald estimates meaningful, estimates in Table 3 are presented for the sample with valid wage data. High program regions are defined as regions where the residual of a regression of the number of schools on the number of children is positive. education could vary systematically across regions. In particular, there could be mean reversion. However, an implication of the identification assumption can be tested because individuals aged 12 or older in 1974 were not exposed to the program. The increase in education between cohorts in this age-group should not differ systematically across regions.
In Table 3 , panel B, I present this control experiment. I consider a cohort aged 18 to 24 in 1974 and a cohort aged 12 to 17 in 1974. The estimated differences in differences are very close to 0. These results provide some suggestive evidence that the differences in differences are not driven by inappropriate identification assumptions, although they are imprecisely estimated. In panel B, for example, the differences in differences are insignificantly different from 0 but also from the differences in differences in panel A. The remainder of this paper will elaborate on this strategy to lead to more convincing results.
II. Effect on Education
A. Basic Results
To exploit the variation in treatment intensity across regions and cohorts, this strategy can be generalized to a regression framework. Consider first the difference between the average education of a young cohort exposed to the program and that of an older cohort not exposed to the program. If additional schools led to an increase in educational attainment, the difference will be positively related to the number of schools constructed in each region.
This suggests running the following regression:
(1)
where S ijk is the education of individual i born in region j in year k, T i is a dummy indicating whether the individual belongs to the "young" cohort in the subsample, c 1 is a constant, ␤ 1k is a cohort of birth fixed effect, ␣ 1j is a district of birth fixed effect, P j denotes the intensity of the program in the region of birth, and C j is a vector of region-specific variables. Table 4 (columns 1-3) presents estimates of equation (1) for two subsamples. In panel A, I compare children aged 2 to 6 in 1974 with children aged 12 to 17 in 1974. In column 1, the specification controls only for the interaction of a cohort of birth dummy and the population aged 5 to 14 in 1971. The suggested effect is that one school built per 1,000 children increased the education of the children aged 2 to 6 in 1974 by 0.12 years for the whole sample, and by 0.20 years for the sample of wage earners. This interpretation relies on the identification assumption that there are no omitted timevarying and region-specific effects correlated with the program. The allocation of schools to each region was an explicit function of the enrollment rate in the region in 1972. Therefore, the estimate could potentially confound the effect of the program with mean reversion that would have taken place even in its absence. The identification assumption will also be violated if the allocation of other governmental programs initiated as a result of the oil boom (and potentially affecting education) was correlated with the allocation of INPRES schools. Thus, I present specifications that control for the interactions between cohort dummies and the enrollment rate in the population in 1971, as well as for interactions between cohort dummies and the allocation of the water and sanitation program, the second largest INPRES program centrally administered at the time. Controlling for both the enrollment rate and the water and sanitation program makes the estimates higher (columns 2 and 3), suggesting that the estimates are not upwardly biased by mean reversion or omitted programs.
Panel B of Table 4 shows the results of the control experiment (comparing the cohort aged 12 to 17 to the cohort aged 18 to 24 in 1974). If, before the program was started, education had increased faster in regions that received more schools, panel B would show (spurious) positive coefficients. But the impact of the "program" is very small and never significant. The coefficients are statistically different from the corresponding coefficients in panel A. Although this is not definitive evidence (education level could have started converging precisely after 1973), it is reassuring.
Even if the identification assumption is satisfied, the coefficient may slightly overestimate the effect of the program on average education. 3 Note that such a large program could potentially have affected the returns to education by increasing the stock of primary school graduates (Angrist, 1995) . Individuals' education choices could then have responded to this decrease in the returns to education. To the extent that Indonesia is an integrated labor market, the returns to education would have declined in the entire country. The estimates do not take this negative effect of the program into account because it is common to all regions. This effect, however, is not likely to be very large. Its size ultimately depends on the elasticity of the demand for educated labor (which is likely to be low in a rapidly growing economy), the sensitivity of educational choice to perceived returns to education, and the extent of integration in the Indonesian labor market.
B. Reduced-Form Evidence
This identification strategy can be generalized to an interaction terms analysis.
Consider the following relationship between the education (S ijk ) of an individual i, born in region j, in year k, and his exposure to the program:
(2)
where d il is a dummy that indicates whether individual i is age l in 1974 (a year-of-birth dummy). In these unrestricted estimates, I measure the time dimension of exposure to the program with 22 year-of-birth dummies. Individuals aged 24 in 1974 form the control group, and this dummy is omitted from the regression. Each coefficient ␥ 1l can be interpreted as an estimate of the impact of the program on a given cohort. This is simply a Notes: All specifications include region of birth dummies, year of birth dummies, and interactions between the year of birth dummies and the number of children in the region of birth (in 1971). The number of observations listed applies to the specification in columns (1) and (4). Standard errors are in parentheses.
generalization of equation (1) to estimate cohortby-cohort contrasts.
There is a testable restriction on the pattern of the coefficients ␥ 1l . Because children aged 13 and older in 1974 did not benefit from the program, the coefficients ␥ 1l should be 0 for l Ͼ 12 and start increasing for l smaller than some threshold (the oldest age at which an individual could have been exposed to the program and still benefit from it). Figure 1 plots the ␥ 1l . Each dot on the solid line is the coefficient of the interaction between a dummy for being a given age in 1974 and the number of schools constructed per 1,000 children in the region of birth (a 95-percent confidence interval is plotted by broken lines). These coefficients fluctuate around 0 until age 12 and start increasing after age 12. As expected, the program had no effect on the education of cohorts not exposed to it, and it had a positive effect on the education of younger cohorts. All coefficients are significantly different from 0 after age 8. These figures show that the identification strategy is reasonable and that the program had an effect on education.
C. Restricted Estimation
Instead of testing whether the ␥ 1l are equal to 0 for l Ն 13, one can impose this restriction. The equation to be estimated is then
The omitted group (the control group) is now comprised of individuals aged 13 to 24 in 1974. This is more efficient and leads to more precise estimates of the effect of the program.
Columns (1)-(3) in Table 5 show the coefficients of the interactions between age in 1974 and the intensity of the program in the region of birth in three specifications in the whole sample [columns (4)-(6) show the same results for the sample of wage earners]. In all columns, the estimated effect is positive after age 10. All coefficients are significantly greater than 0 after age 8. All sets of interactions are statistically different from 0 (the F-statistic for the null hypothesis is presented at the bottom of the table). The coefficients generally increase with date of birth (decreasing with age), except for a high value at age 9 and a decline between ages 6 and 5. They increase faster between ages 12 and 9 than they do subsequently, thus suggesting that once the education level in the population reaches a certain point, increasing it by building primary schools becomes more difficult.
The estimates in column (1) (without controls) suggest that one school per 1,000 children increases the education of the youngest children by 0.14 years. On average, 1.98 schools were built per 1,000 children. This implies that at its mean value, the program caused an increase in education of 0.27 years for these children (the average education in the sample is 7.98 years).
As before, controlling for enrollment rate in 1971 [column (2)] and the water and sanitation program [column (3)] makes the estimate slightly higher. In columns (4)-(6), I present the same estimates for the subsample of wage earners. The program effect is higher for wage earners than it is in the whole sample.
More insight into why this program was effective is obtained by examining its impact in different types of regions. In (2) and (3) suggest that the program had no effect in densely populated regions, and a large effect in sparsely Notes: All specifications include region of birth dummies, year of birth dummies, and interactions between the year of birth dummies and the number of children in the region of birth (in 1971). Standard errors are in parentheses. a The control group is comprised of individuals aged 13-24 in 1974. b The F-statistics test the hypothesis that the coefficients of the interaction between the year of birth dummies and the program intensity in the region of birth are jointly zero. populated regions. In sparsely populated regions, each new school significantly reduces the distance to school. In densely populated regions, the main effect will be to increase the availability of slots or to reduce the overcrowding of old schools. This suggests that reducing the distance children traveled to school was the most important effect of the program. This interpretation, however, should be taken with caution, in that this difference may come from other characteristics correlated with density. Columns (4) and (5) suggest that the program had more impact in poor provinces. In columns (6) and (7), I divide the sample into regions where the education of the cohort not exposed to the program (men born between 1950 and 1962) was lower or higher than the median (3.08 years of education). Results are similar for both sets of regions.
In summary, it appears that the school construction program had an impact on education. It should be recalled that this program was accompanied by a general effort by the Indonesian government in favor of education, a priority of the second five-year plan. As part of this effort, primary school fees were suppressed in 1978 (World Bank, 1990) . Therefore, these results cannot be generalized to less favorable contexts without applying caution.
D. At What Level of Education Was the Program Effective?
The impact of the program on welfare depends on whether it primarily affected children with a low or a high level of education. Differences in differences in the cumulative The high poverty provinces are the provinces where the proportion of people consuming less than 1,500 Rp per capita is larger than the national for rural regions (in the 1976 SUSENAS). I define "high poverty" as rural districts in these provinces, which are: Lampung, Central East Java, East Nusa Tenggara, Central Sulawesi, South Sulawesi, Southeast Sulawesi, Maluku, Irian Jaya (World Bank, 1979 ). c The preprogram education is the average education in the region of birth for people born in 1962 or before. The median is 3.18 years. distribution function of education provide information on the level at which the program was effective. In practice, for S ijkm , a dummy that indicates whether the individual i, born in region j, in year k, completed m years of education or less, and for P j , a dummy indicating whether the child was born in a high program region, I estimate the following equation:
The m , for m ϭ 0 to 19, are the values of the estimated impact of the program at each level of education. They are plotted in Figure 2 (the 95percent confidence interval is plotted by broken lines).
The shape of Figure 2 indicates at what level the program was effective. The effect is increasing until the sixth year of education, decreasing until the twelfth, and slightly increasing thereafter. A maximum of about 6 percent of the sample living in high program regions were induced to complete at least primary school. This also shows some impact of the program on the probability of completing lower secondary school (1.5 percent of the sample is estimated to have been induced by the program to complete the 7th, 8th, and 9th grades or more). There is a negative difference in differences at the senior high-school level.
The program increased average schooling through increasing primary schooling essentially. This provides additional evidence that the assumption underlying the identification strategy is reasonable as the estimated effect of the program for the levels of education that it did not target is small or nonexistent. The negative difference in differences at the senior high school level may indicate that some variable predicting the probability of attending senior high school is omitted from this regression (and changed in low program regions more than in high program regions). The program could also have induced more marginal people to complete primary school and move on to junior high school. 4 However, the direct and indirect costs of junior high school were much higher than the costs of primary education and were not equalized across regions at the time. This may explain why we do not observe large spillovers.
III. Effect on Wages
A. Basic Results
The same identification strategy can be applied to estimate the effect of the program on wages. As with education, I estimate:
where y ijk is the logarithm of the 1995 wage of an individual i, born in region j, in cohort k.
Results are presented in Table 4 [columns (4)-(6)] and in Figure 1 . In Table 4 , panel A, I set T i equal to 1 for children aged 2 to 6 in 1974, and use children aged 12 to 17 as the comparison group.
In Table 4 , panel A, the estimates range from 1.5 to 2.7 percent. As in the case of education, the estimates increase when I control for enrollment rates in 1971 and for the allocation of the water and sanitation program, although none of these estimates is significantly different from each other. In panel B (which presents the control experiment), the interaction coefficient is small and not significantly different from zero in all specifications. However, these estimates are imprecise and I cannot reject equality of the coefficients in panels A and B (although the point estimates are much smaller in panel B).
B. Reduced-Form Evidence
As for education, we can write an unrestricted reduced-form relationship between exposure to the program and the logarithm of the wage of an individual ( y ijk ):
where ␣ 2j is a region-of-birth effect and ␤ 2k is a cohort-of-birth effect. P j , C j , and d il are defined as in the education equation: P j is the intensity of the program in the region of birth, C j is the vector of control variables, and d il is a dummy indicating whether individual i was of age l in 1974.
The ␥ 2l should be zero for l greater than 12 and start increasing thereafter. Moreover, if the program affected wages only through its effect on education, the coefficients ␥ 2l should track the ␥ 1l (in the education equation).
In Figure 3 , the ␥ 2l are plotted by a dotted line, and the ␥ 1l are plotted by a solid line. Both are oscillating until age 10 and start increasing after age 11. The coefficients of the interactions for education and wages track each other.
C. Restricted Estimates
Finally, in columns (7)-(9) of Table 5 , I present estimates of the equation
The effect of the program on wages is less precisely estimated than as on education because wages fluctuate more and the sample is smaller (given that wages are not collected for self-employed people). However, qualitatively, the results parallel the estimated effects on education. No effect is found for children aged 10 or older in 1974. The coefficients are positive for younger children (except at age 7). The coefficients of the interactions generally decrease with age. The estimates are higher when I control for both enrollment rate and the water and sanitation program. The last line in this table indicates that constructing one school per 1,000 children increased the 1995 wages of individuals aged 2 in 1974 by 1.6 percent to 4.0 percent. The average number of schools constructed per 1,000 children is 1.89 in the sample with valid wage data. Thus, on average, the program caused a 3 to 7 percent increase in the wages of this cohort.
In Table 6 (panel B), I present the estimates of equation (5) for different subsamples. The variations of the effect of the program on wages across subsamples parallel those on education. In particular, the program had no effects on wages in regions where it had no effect on years of education. This suggests that the program effect on wages was caused by the changes in years of education. In the next section, I use this to construct instrumental variables (IV) estimates of the effect of education on wages.
IV. Estimating Returns to Education
The identification assumption that the evolution of wages and education across cohorts would not have varied systematically from one region to another, in the absence of the program, is sufficient to estimate the impact of the pro-gram. Additionally, if we assume that the program had no effect on wages other than by increasing educational attainment, one can use this program to construct instrumental variables estimates of the impact of additional years of education on wages. The most serious concern, for this interpretation, is that the program might have affected both the quality and the quantity of education, and that changes in wages could reflect both effects. I examine below whether there is evidence that this occurred.
A. Two-Stage Least-Squares Estimates of the Returns to Education
Estimates of equation (3) are of intrinsic interest because they provide an assessment of the impact of the program on education. But they also represent the first stage of a two-stage leastsquares (2SLS) estimation of the impact of education on wages. Consider the following equation which characterizes the causal effect of education on wages: 
where ␣ j and ␤ k denote region-of-birth and cohort-of-birth effects, respectively. Note that the returns to education are measured in 1995. If the program was large enough to have general equilibrium effects on the returns to education, this will therefore be reflected in the estimates. Ordinary least-squares (OLS) estimates of equation (8) may lead to biased estimates if there is a correlation between ijk and S ijk . However, under the assumptions that the differences in wages across cohorts would not have been systematically correlated with the program intensity in the absence of the program, and that the program had no direct effect on wages, the interactions between the age in 1974 and the program intensity in the region of birth are available as instruments for equation (8). These instruments have been shown to have good explanatory power in the first stage. The equation will also be estimated using a single instrument, the interaction of being in the "young" cohort and the program intensity in the region of birth. Equation (8) can also be modified to incorporate control variables as follows:
The results are presented in Table 7 , panel A1 (panel A2 presents results with the logarithm of monthly earnings as the dependent variable). The first line shows the OLS estimate. The estimated return to education is 7.8 percent and is not affected by introducing control variables. This is lower than OLS estimates in Indonesia in older samples, but consistent with estimates in other Indonesian data sets of the 1990's and with the decline in estimated returns to education over time. The estimates reported in World Bank (1990) decrease from 19 percent in 1982 to 10 percent in 1986.
The second line presents 2SLS estimates of equation (9) (the F-statistics of the overidentifying restrictions test are shown in square brackets). In column (1), the number of children in 1971 is the only control variable. The point estimate (6.75 percent) is slightly lower than the OLS estimate, although I cannot reject equality. In column (2), I introduce interactions between the enrollment rate in 1971 and year-of-birth dummies. The point estimate is higher than without the controls (8.1 percent). When I introduce a control for the water and sanitation program, the estimate is again slightly higher (10.6 percent). In the third line, I present the 2SLS estimate using only one instrument. The results are very similar to the IV estimates using more instruments.
In Table 6 , panel C, I examine whether returns to education vary across regions. 5 They are higher (11 percent) in sparsely populated regions and in regions where the average education level of cohorts not exposed to the program is low (12 percent). They seem to be lower in regions where initial education was high, although the standard error of this estimate is too large to be conclusive. This last result is consistent with the idea that the general equilibrium effect of an increase in education is to depress the returns, but it suggests that even after the program, returns were still higher in regions that received more schools.
I now turn to two potential sources of bias: the assumption that the program had no impact on wages other than through the increase in the quantity of education, and problems arising from sample selection.
B. Could Change in Quality Bias the 2SLS Estimates?
Estimates of returns to education are biased if the program affects both the quality and the quantity of education. Two pieces of evidence suggest that the program did not substantially affect the quality of education.
First, using data from the ministry of education and culture, I verified that changes in average pupil/teacher ratio between 1973 and 1977 were not systematically related to the number of INPRES schools constructed in each region.
Second, the program did not affect the educational attainment of individuals completing nine years of education or more (as shown in Section IV). However, if the quality of education had been affected, their wages would have reflected it. I estimated equation (2) in the sample of individuals with an education level above 9 years. No specific pattern emerges. 6 The evidence in Table 6 can be interpreted along the same lines: In densely populated regions [column (4)], the program had no effect on years of education, and it also had no effect on wages. If the quality of education had changed and this had affected wages, we would see an effect of the program on wages.
These two separate pieces of evidence lend some support to the assumption that the increase in wages was attributed mainly to the increase in the quantity of education. There is no clear evidence that the program significantly altered the quality of education. 
D. Correction for Sample Selection
The returns to education are estimated in a selected sample: Only 45 percent of the individuals in the sample are working for a wage, with most remaining individuals being self-employed.
The probability of working for a wage is potentially affected by education. To examine this, I use 2SLS to estimate
where w ijk is a dummy variable, indicating whether an individual reports a positive wage.
Estimates of this equation are presented in Table 7, panel B1. The IV coefficient range is 0.09 to 0.12. The probability of working for a wage is indeed affected by education. This is an interesting result, but it casts a shadow on the validity of the 2SLS estimate of returns to education. Because the probability of working for a wage is affected by schooling (and by the instruments), the sample selection is likely to induce a correlation between the instruments and the error in equation (9). I implement two alternative procedures to investigate whether sample selection is likely to be an important problem in this case.
First, I follow a suggestion introduced by James Heckman and Joseph Hotz (1989), later elaborated by Hyungtaik Ahn and James L. Powell (1993) , to condition in the second stage on the probability of selection given the instruments. In practice, an indicator of whether the individual is working for a wage is regressed on the instruments, and polynomials of the predicted value from this regression are introduced as controls in the wage equation. The result of the introduction of the correction for sample selection is presented in Table 7 , column (5) (panel A1). The coefficient changes very little, from 8.1 percent [in column (3)] to 9.2 percent.
An alternative approach is to impute an income for self-employed individuals and examine whether the results change when the estimation is performed in this "completed sample." The income and expenditure module of the 1993 SUSENAS survey, made up of 50,000 individuals, allows us to compute income for all individuals but it does not contain the region of birth. Households report the members' occupations and the sector of activity from which they derive their main source of income. I calculate the average income derived from the main activity of the household for cells defined by sector (nine industrial sectors and services and four types of agricultural activities), status, and urban/rural residence. I then "complete" the SUPAS sample by defining the dependent variable as the logarithm of monthly earnings if they are recorded in the SUPAS data (for individuals working for wages) and the logarithm of the average income from the SUSENAS in the individual's occupation cell for all self-employed individuals (multiplied by the wage inflation factor defined as the ratio of the average wage from the SUPAS and the average income of wage earners imputed from the SUSENAS). 7 The results are presented in Table 7 , panel B2. They must be compared to the results in panel A2, where the dependent variable is the logarithm of monthly earnings of wage earners. In all cases, the estimates using the completed sample are smaller than those using the sample of wage earners. In the specification controlling for the water and sanitation program it drops to 3.5 percent. This particular result is surprising, but the fact that the returns for the complete sample are somewhat smaller than those for the sample of wage earners indicates that returns to education might be higher in the wage sector than that among the self-employed.
V. Comparing Costs and Benefits
The estimates of the program's effect on wages can be used to compare the costs of building and operating the new schools to the additional wealth they generated, under the assumption that the increase in wages represents an increase in human capital. Note that in this case, the increase in wages underestimates the total benefit generated by the program: The increase in education is likely to affect other outcomes (fertility, child morbidity and mortality, etc.). These calculations require additional assumptions and should be taken with considerable caution. Nevertheless, it is useful to estimate the magnitude of the consequences of such a large-scale program.
Using information contained in the presidential instruction and in a study on the cost of education in Indonesia conducted in 1971 (Daroesman, 1971) , I estimated the cost of building, staffing, and maintaining the INPRES school for 20 years. Yearly costs are estimated using the following formula:
where K is the total capital cost, TC is the total training cost of new teachers, W(t) represents the sum of teachers' salaries at date t, 1.25 is the average ratio of total recurrent costs over wage costs, and r is the real interest rate (discount rate). I present the cost-benefits analysis for two different assumptions about the deadweight burden of taxation (0.2 and 0.6).
Further assumptions are needed to compute the yearly benefits of the program. First, an important assumption is that the increase in wages attributed to the program represents an increase in the productivity of labor (and that there is no general equilibrium effect on the returns to education). Second, I assume that the effect on (working) women and on selfemployed people is the same as the effect on men working for a wage. I also assume that the share of total labor income going to people of any given age is constant across years and is equal to the share of total wages going to this cohort in 1995 (which I can calculate from my data). Thus, I estimate the benefit of the program at date t, for a cohort c using the following formula:
where ␣ is the share of labor in GDP, S(c, t) is the fraction of total wages earned by cohort c in year t, and E(c) is the estimated average effect of the program on cohort c. To obtain the total benefits for each year, I take the sum of these benefits over all cohorts.
The relevant variable for the cost-benefit calculation is the discounted sum of net benefits. In Table 8 , I present an evaluation of the program's returns for the first two specifications estimated in Table 4 and three different assumptions about the projected growth rate of GDP from 1996 to 2050. To evaluate the contribution of economic growth to the benefits of the program, I also present these results with the assumption that Indonesia's GDP grew at a rate of 2 percent annually from 1973 to 2050.
The cost-benefits analysis is sensitive to the specification chosen for the estimation of the program effect and to the assumptions about future growth rates in Indonesia. Nevertheless, three main points emerge from this analysis. First, a school construction program takes a very long time to generate positive returns (because the costs are incurred early on, whereas the benefits are spread over a generation). Second, the returns generated are large. The internal rates of return range from 8.8 to 12 percent, well above the average interest rate on government debt in Indonesia during the period. Third, the benefits are, to a large extent, driven by the rapid growth of Indonesia's GDP from 1973 to 1997 (which results from the fact that each year's benefits are a fraction of that year's GDP). If the growth rate had been very low from 1973 until today, the net present value of the program would actually have been slightly negative, according to all specifications but one. Investing in education is much more valuable, from a government point of view, if it expects a fast subsequent growth.
VI. Conclusion
The INPRES program led to an increase in educational attainment in Indonesia. On average, the estimates indicate that the program led to an increase of 0.25 to 0.40 years of education (0.12 to 0.19 years for each new school built per 1,000 children), and increased by 12 percent the probability that an affected child would complete primary school. The estimates also suggest that the program led to an increase of 3 to 5.4 percent in wages.
Combining the effect of the program on years of schooling and wages generates 2SLS estimates of economic returns to education ranging from 6.8 to 10.6 percent. These 2SLS estimates are close to and not significantly different from the OLS estimates. Therefore, these estimates do not support the view that OLS estimates of returns to education in developing countries are biased upward as a result of omitted family and community background variables, which has been argued by Behrman (1990) , among others. Nor do they conform to most studies in industrialized countries, which obtain higher IV estimates than OLS estimates [see surveys in Orley Ashenfelter et al. (1999) and Card (1999) ].
Both the OLS estimates and the 2SLS estimates are similar to most estimates reported for developed countries, but smaller than estimates reported in Psacharopoulos (1994) for develop-ing economies. A number of specification checks support the causal interpretation of these estimates of the effect of the INPRES program. However, they need not generalize to other contexts. First, the emphasis on education in Indonesia at the time of the program created a context particularly favorable to its success. Second, the program was large and could have had general equilibrium effects on the returns to education. Since the returns to education are estimated for 1995, in an environment where the education levels were higher than when the program began, individuals' returns may be (7) and (8)]. Program effect has been set to 0 for children aged 7 or older in 1974. a The internal rate of return is the interest rate such that the net present value of the project at infinity is 0.
lower than they would be in other developing countries. Finally, if returns to education are not constant, the 2SLS estimates are a weighted average of the returns to education for people who are affected by the instruments (Angrist and Imbens, 1995) . The INPRES program induced variation only at the primary school level. Returns to secondary education may be different. In particular, flexible OLS specifications allowing the returns to education to vary by year suggest that returns to education may be convex in developing countries (Strauss and Thomas, 1995) . Moreover, individuals whose education level changed because of the program may experience returns to education that differ from the population average. On one hand, those affected children likely belong to the poorest segment of the population because they were prevented from attending school by the lack of infrastructure. On the other hand, they took advantage of the opportunity once it arose. It is conceivable that only individuals with high expected returns chose to do so. The findings reported here are important because they show that an unusually large government-administered intervention was effective in increasing both education and wages in Indonesia. This intervention was meant to increase the quantity of education. It is sometimes feared that the deterioration in the quality of education that might result from this type of program could offset any gain in quantity. However, the estimates reported here suggest that the program was effective in increasing not only education levels but also wages. This suggests that the combined effect of quality and quantity changes in education was an increase in human capital.
This study concentrated on estimating the private returns to education. This large increase in the education of the young cohorts, however, may have had a broader impact on the Indonesian economy. How did the economy adjust to a shock in the supply of educated workers? Studying these effects will be the object of future work.
